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(54) Pump dispenser and spraying apparatus provided with the same 



(57) The objective of this invention is to provide a 
pump dispenser (A) transmitting precisely the trigger 
motion and enabling stable operation of the piston sec- 
tion (3). As a means to achieve this objective, a manual 
operative pump dispenser (A) mounted on a vessel (B) 
wherein the liquid contained in the cylinder section (21) 
is compressed with the piston section (3) by the dis- 
placement of a trigger structure (1) and is ejected 



through the nozzle orifice (11C), including a base body 
(2) fixed on the vessel orifice via a packing structure (4), 
a cylinder section (21) and a vent cylinder section (22) 
formed in adjacent to each other on the base body (2), 
and a trigger structure (1) including a trigger section 
(1 2), a second valve casing section (1 1 ) mounted on the 
base body (2), and a trigger guide section (13) oscillat- 
ing in the vent cylinder section (22) is provided. 



FIG.1(B) 
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Description 

[0001] This invention relates to a pump dispenser, 
and in particular to a manual operative pump dispenser 
wherein the liquid contained in a cylinder is compressed 
by the displacement of a trigger structure so that the liq- 
uid may be ejected from the nozzle orifice and a spray- 
ing apparatus provided with the same. 
[0002] Traditionally manual operative pump dispens- 
ers mounted on a vessel have been used for ejecting 
liquid. 

[0003] Figs. 1 7 and 1 8 show examples of the parallel 
displacement model of this type of pump dispenser, and 
are respectively a schematic illustration showing how it 
is used and an expanded sectional view showing spe- 
cifically its construction. 

[0004] This pump dispenser 1 00 is mounted on a liq- 
uid vessel B, and the liquid sucked from the vessel B 
and contained in the cylinder 101 is compressed with a 
piston 1 03 by the displacement of the trigger 1 02 and is 
ejected from the nozzle 1 04. 

[0005] The trigger 1 02 in this case is on the prolonga- 
tion of the piston 103 and displaces in parallel, in other 
words it has a parallel displacement-type construction. 
[0006] Unlike rotary trigger spraying apparatus, it has 
no winged protruding trigger and is relatively compact. 
[0007] In actual use, as shown in Fig. 1 7 the user op- 
erates it by opening the fingers, for example, the index 
finger and the middle finger and holding the trigger 1 02 
with them. 

[0008] And by applying force on the fingers holding 
the trigger and pulling the trigger towards the cylinder 
101, the liquid contained in the cylinder 101 is com- 
pressed and is ejected from the nozzle 104. 
[0009] However, the operation of opening the fingers 
as mentioned above in the traditional examples, holding 
the trigger 102 with them and pulling the trigger 102 to- 
wards the cylinder 1 01 is different from the usual way of 
using fingers. Therefore, the operation is complicated 
and not so easy to perform. 

[0010] And for example while the index finger and the 
middle finger are opened and hold the trigger 102, on 
the other side the inner lower surface of the thumb will 
be in contact with the back side of the pump dispenser, 
and when the trigger is pulled with force, the fingers will 
be in an unnatural state. 

[0011] Moreover, as shown in Fig. 17 or Fig. 18, the 
nozzle 104 is arranged at the end of a straight line from 
the cylinder 101 , and therefore in case of a leakage of 
liquid, due to the position of the nozzle 1 04 between the 
fingers, the fingers tends to be soiled with the liquid. 
[0012] And when the liquid is ejected downward, the 
whole liquid vessel integrated with the pump dispenser 
1 00 must be inclined for use so that the nozzle 1 04 may 
face downward. Thus, a momentum results from the 
weight of the liquid vessel and burdens the operating 
hands. 

[001 3] And when the pump dispenser is used in such 



an inclined position, if the cap 105 is not closed tightly 
enough, the liquid may leak from the gap between the 
cap 105 and the orifice of the vessel B. 
[001 4] On the other hand, in case of a pump dispenser 
s with a rotary trigger not shown, as a trigger based on 
rotary motion is operated to start a linear motion of the 
piston, the piston and the trigger are connected by a free 
motion hole. 

[0015] Accordingly, the transmission of power from 
10 the trigger to the piston is not necessary precisely as- 
sured, and the oscillating motion of the piston in relation 
to the cylinder often becomes unstable. 
[0016] And the trigger, the valve case, etc. are inde- 
pendent, resulting in a large number of components as 
is a whole. 

[001 7] This invention was made under such a techni- 
cal background. 

[0018] It is therefore an object of this invention to pro- 
vide a pump dispenser that gives a precise trigger mo- 
20 tion to the piston and enables stable motion of the pis- 
ton. 

[001 9] It is another object of this invention to provide 
a manual operative pump dispenser that can prevent 
careless operation of the trigger. 
25 [0020] Another object of this invention is to provide a 
spraying apparatus provided with such a pump dispens- 
er. 

[0021] Thus, as the result of their devoted and inten- 
sive researches carried under such a background, the 

30 inventors of this invention found that the various prob- 
lems mentioned above can be solved by integrating the 
valve casing (the second valve casing), the trigger sec- 
tion and the trigger guide section into a single trigger 
structure, and completed this invention based upon this 

35 finding. 

[0022] This invention relates to (1 ) a manual operative 
pump dispenser mounted on a vessel wherein liquid 
contained in the cylinder section is compressed with a 
piston section by the displacement of a trigger structure 

40 and is ejected through the nozzle orifice, and includes 
a base body fixed on a vessel orifice via a packing struc- 
ture including a cylinder section and a vent cylinder sec- 
tion formed in adjacent to each other on the base body, 
the trigger structure including a trigger section, a second 

45 valve casing section mounted on the base body, and a 
trigger guide section oscillating in the vent cylinder sec- 
tion. 

[0023] This invention also relates to (2) a pump dis- 
penser wherein the nozzle cover is integrated with the 

so second valve casing section via a hinge section. 

[0024] This invention also relates to (3) a pump dis- 
penser wherein the nozzle cover includes a protrusion 
designed to block the nozzle orifice. 
[0025] This invention also relates to (4) a pump dis- 

55 penser wherein the nozzle cover includes a mesh sec- 
tion for foaming and a nozzle stopper is provided be- 
tween the nozzle cover and the nozzle orifice for closing 
the nozzle orifice. 
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[0026] This invention also relates to (5) a pump dis- 
penser wherein the second valve casing section in- 
cludes an anti-falling section relative to the base body. 
[0027] This invention also relates to (6) a pump dis- 
penser wherein the second valve casing includes an in- 
side boss section and an outside boss section between 
which the cylinder section oscillates. 
[0028] This invention also relates to (7) a pump dis- 
penser wherein a downward slanting extension of the 
outside boss section of the second valve casing forming 
a nozzle cover is integrate thereto. 
[0029] This invention also relates to (8) a pump dis- 
penser wherein a virgin seal for preventing the pull back 
of the trigger structure is integrated with the vent cylinder 
section of the base body. 

[0030] This invention also relates to (9) a pump dis- 
penser wherein a trigger lock section for preventing the 
pull back of the trigger structure is integrated with the 
base body via a hinge section, and the trigger lock sec- 
tion is formed so as to be in contact with the final end of 
the outside boss section of the second valve casing sec- 
tion. 

[0031] This invention also relates to (10) a pump dis- 
penser wherein an inside virgin seal is provided at the 
final end of a cylindrical body of the piston section and 
a protruding shaft is provided in a cylinder receptacle 
section formed at the deepest end of the cylinder sec- 
tion. 

[0032] This invention also relates to (11) a pump dis- 
penser wherein a first valve casing section and a pack- 
ing are integrated with each other to form the packing 
structure. 

[0033] This invention also relates to (12) a pump dis- 
penser wherein the packing structure is integrated with 
a tubular body. 

[0034] This invention also relates to (1 3) a manual op- 
erative trigger-type pump dispenser mounted on a ves- 
sel wherein liquid contained in the cylinder is com- 
pressed via a piston section by the displacement of a 
trigger structure and is ejected through a nozzle orifice, 
including a base body fixed on the vessel orifice via a 
packing structure, a cylinder section and a vent cylinder 
section formed in adjacent to each other on the base 
body, the trigger structure including a trigger section, a 
second valve casing section mounted on the base body, 
and a trigger guide section oscillating in the vent cylinder 
section, a nozzle cover integrated with the second valve 
casing section via a hinge section and a protrusion for 
plugging the nozzle orifice at the top of the second valve 
casing section formed by the nozzle cover, the second 
valve casing section provided with an outside boss sec- 
tion and an inside boss section between which a cylinder 
section can oscillate, a virgin seal section for preventing 
the pull back of the trigger structure integrated with the 
vent cylinder section of the base body, a first valve cas- 
ing section and a packing integrated with each other to 
form the packing structure, and an anti-falling section 
relative to the base body formed in the second valve 



casing section. 

[0035] This invention also relates to (14) a spraying 
apparatus provided with the pump dispenser according 
to either one of (1) to (13) given above. 
5 [0036] This invention can be constituted by combining 
any two or more from (1) to (13) given above provided 
that they are in harmony with this objective, and a spray- 
ing apparatus provided with the pump dispenser can be 
constituted. 

w [0037] The pump dispenser according to this inven- 
tion can transmit precisely the motion of the trigger 
structure to the piston and enables the piston to operate 
stably. 

[0038] As described above, the pump dispensers ac- 
cording to this invention are assured of a superb oper- 
ability and smooth and precision operation, easy to use 
and enjoy a high reliability as products. 
[0039] They transmit precisely the motion of the trig- 
ger section to the piston, and enable a stable operation 
of the piston. 

[0040] The second valve casing of the trigger struc- 
ture which includes an inside boss section and an out- 
side boss section provides the piston section with an ex- 
cellent stability of oscillation in relation to the cylinder 
section. 

[0041] Similarly, the trigger structure which integrates 
the trigger section, the second valve casing and the trig- 
ger guide provides the piston with an excellent stability 
of oscillation. 

[0042] And an anti-falling device is provided between 
the trigger structure and the base body to prevent any 
possible unexpected falling out. 
[0043] The provision of a nozzle cover enables to eas- 
ily plug up or open the nozzle orifice. 
[0044] Because the trigger structure serves concur- 
rently as the trigger section and the second valve casing 
section, and also because the first valve casing section 
and the packing are integrate, the whole pump dispens- 
er consists of a limited number of components, and 
therefore the number of assembly work steps is re- 
duced. 

[0045] The provision of the virgin seal section, the trig- 
ger lock section and the inside virgin seal prevents the 
possibility of the trigger structure being drawn in and 
thus assures the safety of operation. 
[0046] As the trigger structure is positioned in the 
same direction as the displacement direction of the pis- 
ton section, no lag develops between them. 
[0047] It is clear from the whole description of the 
specification that the above effect corresponds to the 
descriptions of specific claims. 

Fig. 1 shows an example of composition of the 
pump dispenser in this preferred embodiment. 
Fig. 2 shows the state of the pump dispenser after 
the virgin seal section is separated from the state 
of the pump dispenser shown in Fig. 1 . 
Fig. 3 is a sectional view of an anti-fall mechanism 
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provided between the second valve casing section 
and the cylinder section. 

Fig. 4 is an enlarged view showing the virgin seal 
section. 

Fig. 5 is a sectional view of the packing structure. 
Fig. 6 is a sectional view of another embodiment of 
the packing structure. 

Fig. 7 shows the state in actual use of the pump 
dispenser A, and the state when the virgin seal sec- 
tion is removed and the trigger section is pulled. 
Fig. 8 is a schematic sectional view showing an ex- 
ample of composition of a pump dispenser provided 
with the trigger lock. 

Fig. 9 shows an example of composition of a pump 
dispenser provided with an inside virgin seal and a 
protruding shaft. 

Fig. 1 0 is an enlarged view of the inside virgin seal, 
and (A) is a schematic sectional view and (B) is a 
cross sectional view as seen from the protruding 
shaft side. 

Fig. 11 is a sectional view showing the state of the 
pump dispenser when the trigger structure is pulled 
back. 

Fig. 12 is an enlarged schematic sectional view 
showing the inside virgin seal pushed down with a 
thrust of the protruding shaft and opened. 
Fig. 1 3 is a sectional view showing a pump dispens- 
er provided with a virgin seal section and an inside 
virgin seal. 

Fig. 1 4 is a sectional view showing a pump dispens- 
er provided with a trigger lock section and an inside 
virgin seal. 

Fig. 15 shows a nozzle cover and a nozzle stopper 
for foam. 

Fig. 16 shows an example of the outside boss sec- 
tion extending and sloping downward to be integrat- 
ed with the nozzle cover. 

Fig. 1 7 is a schematic view showing the state in use 
of an example of the traditional parallel displace- 
ment-type pump dispenser. 
Fig. 1 8 is a sectional view showing the specific com- 
position of an example of the traditional parallel dis- 
placement-type pump dispenser. 

[0048] With reference to Figs. 1-16, the preferred 
embodiments of pump dispenser according to this in- 
vention will be described. 

[0049] Tobegin with, Fig. 1 showsan exampleof com- 
position of the pump dispenser A according to this pre- 
ferred embodiment. 

[0050] This drawing, however, shows the state of the 

pump dispenser when the nozzle cover 1 4 is closed and 

the virgin seal 9 is not yet separated. 

[0051] And Fig. 2 shows the state the pump dispenser 

after the virgin seal section 9 is separated from the state 

of the pump dispenser A shown in Fig. 1 . 

[0052] This pump dispenser A is a manual operative 

trigger-type pump dispenser as mounted on the vessel 



B in which the liquid contained in the cylinder 21 is com- 
pressed with the piston section 3 by the displacement 
of the trigger structure and is ejected through the nozzle 
orifice. 

5 [0053] And it includes a trigger structure 1 , a base 
body 2, a piston section 3, a packing structure 4, the first 
valve 5, the second valve 6, a tubular body 7, a spring 
body 8, a virgin seal section 9 and a cap 10. 
[0054] Unlike the traditional rotary trigger, the trigger 
w structure 1 is integrally formed by a trigger section 12 
and a second valve casing section 11, and the trigger 
section 1 2 is integrated with the trigger guide section 1 3. 
[0055] It is preferable that these three components 
would be integrally formed by polypropylene. 
15 [0056] As stated below, the second valve casing sec- 
tion 11 is installed on the base body 2 and the trigger 
guide section 13 is designed to oscillate within the vent 
cylinder section 22 of the base body 2. 
[0057] The piston section 3 is fitted at the top of the 
second valve casing section 11, and the piston section 
3 is arranged so as to be able to oscillate in the cylinder 
section 2. 

[0058] The second valve 6 is installed between the 
second valve casing section 1 1 and the piston section 3. 
[0059] And the second valve casing section 1 1 has a 
nozzle orifice 11C (see Fig. 7 mentioned below), and it 
is provided with a nozzle cover 1 4 to plug up or open 
the nozzle orifice 11C. 

[0060] The nozzle cover 1 4 is integrated with the sec- 
ond valve casing section 1 1 via a thin hinge section 14B, 
and a protrusion 14A is formed therein to plug up the 
nozzle orifice 11 C. 

[0061 ] Accordingly, the nozzle cover 1 4 can be swung 
around the thin hinge section 1 4B fitting with the second 
valve casing 11 at one end, and when it is lowered, its 
protrusion 1 4A comes into contact with the nozzle orifice 
11C and plugs up the nozzle orifice 11 A, and when it is 
raised the protrusion 14A separates from the nozzle or- 
ifice 11 C and opens the nozzle orifice 11C. 
[0062] The second valve casing section 11 includes 
an outside boss section 1 1 A of a large diameter and an 
inside boss section 1 1 B of a smaller diameter, between 
which the cylinder section 21 of the base body 2 is in- 
serted with pressure, and the second valve casing sec- 
tion 11 is fitted into the base body 2. 
[0063] In other words, as the trigger structure 1 is 
pulled back, the cylinder section 21 oscillates between 
the outside boss section 1 1 A and the inside boss section 
11 B of the second valve casing section 11 . 
[0064] Between the second valve casing section 11 
and the cylinder section 21 , an anti-fall mechanism is 
provided as shown in the partial sectional view of Fig. 3. 
[0065] In other words, in order to prevent any possible 
fall off of the trigger structure 1 from the base body 2, 
the outside boss section 1 1 A of the second valve casing 
section 11 is provided with an anti-fall off mechanism 
from the base body 2. 

[0066] The anti-fall off section is formed as a protru- 
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sion 11A1 inwards from the outside boss section 11 A, 
and its coming into contact with the protrusion 21 A on 
the periphery of the cylinder section 21 prevents the trig- 
ger structure from falling off. 

[0067] On the other hand, the base body 2 with the 
trigger structure 1 mounted thereon is fixed on the 
mouth of the vessel B via the packing structure 4 and 
forms a holding piece for the trigger section 12 when it 
is operated with a hand. 

[0068] For this reason, the base body 2 includes a cyl- 
inder section 21 for accommodating the piston section 
3 and a vent cylinder section 22 running parallel thereto 
for inserting, guiding and letting the trigger guide 13 os- 
cillate. 

[0069] The base body 2 also includes the proximal 
section 23 for fixing the first valve casing section 42, and 
the first valve casing section 42 is inserted into this prox- 
imal section 23 and is fixed thereto. 
[0070] This first valve casing section 42 includes the 
first valve 5 for opening and shutting the channel for the 
liquid flowing from the vessel into the cylinder section 
21. 

[0071] In other words, the first valve 5 opens and 
shuts the channel between the proximal section 23 of 
the base body 2 and the second valve casing section 1 1 
of another body. 

[0072] At the bottom of the vent cylinder 22 a cruci- 
form protrusion 24 is provided, and this helps to position 
a spring 8 outside. 

[0073] This spring gives return force to the trigger 
structure 1 when the latter reciprocates. 
[0074] On the other hand, the tip of the vent cylinder 
section 22 the virgin seal section 9 provided with a cy- 
lindrical section 91 surrounding the trigger guide 13 is 
integrated via a thin metal 93. 
[0075] This virgin seal section is designed to prevent 
the pull back of the trigger structure 1 . 
[0076] Fig. 4 is an enlarged view of a part of the virgin 
seal section 9. 

[0077] The cylindrical section 91 of the virgin seal sec- 
tion 9 includes a notch 91 A, and by pulling the handle 
92, the notch 91 A separates and the thin metal 93 is cut 
out. 

[0078] Accordingly, as mentioned below, by cutting off 
the virgin seal 9, it becomes possible to move the trigger 
structure 1 in relation to the vent cylinder section 22 of 
the base body 2. 

[0079] In other words, it becomes possible to pull the 
trigger section 12 of the trigger structure. 
[0080] It should be noted in this connection that the 
handle 92 of the virgin seal section 9 is marked with a 
pattern showing the direction of the pull, for example an 
"arrow" as illustrated in the figures attached. 
[0081] In the meanwhile, the first valve casing section 
42 and the packing 41 are integrated to constitute the 
packing structure 4, and thereunder a tubular body 7 
constituting the channel sucking liquid from the vessel 
is fixed. 



[0082] Fig. 5 is an illustration showing the packing 
structure. 

[0083] The integration of the first valve casing section 
42 and the packing 41 improves the convenience of po- 
5 sitioning both of them. 

[0084] The case wherein the first valve casing section 
42, the packing 41 and the tubular body 7 are integrated 
is illustrated in Fig. 6. 

[0085] In this case, the long tubular body 7 which is 
w easy to hold improves the efficiency of assembly. 
[0086] Thus, for the material of the packing structure 
4 provided with a packing 41 , the adoption of a low den- 
sity polyethylene (LDPE) is preferable. 
[0087] In the meanwhile, the vent cylinder section 22 
'5 is designed to guide the trigger structure 1 to be able to 
displace along its axis in parallel to the cylinder section 
21. 

[0088] The movement of the piston section 3 is very 
stable because the trigger guide section 13 moves si- 

20 multaneously along the vent cylinder section 22. 

[0089] And the piston section 3 becomes integrated 
with the trigger structure 1 , moves in the same direction, 
and moreover oscillates between the outside boss sec- 
tion 11 A and the inside boss section 11 B while interpo- 

25 lating the cylinder section 21 . Therefore, it operates in 
a more stable manner. 

[0090] In addition, the trigger structure 1 includes a 
notch for venting air not illustrated and provided in a part 
of the trigger guide 1 3, and regulates the negative pres- 

30 sure in the vessel while the vent cylinder section 22 and 
the trigger guide section 13 are cut off. 
[0091 ] The pump dispenser 4 according to this inven- 
tion includes as components the trigger structure 1 , the 
base body 2, the piston section3, the first valve 5, the 

35 second valve 6, the packing structure 4 (the first valve 
casing section 42 and the packing 41 being integrated), 
the tubular body 7 totaling seven components altogeth- 
er. When the tubular body 7 is integrated with the pack- 
ing structure 4, however, the number of components will 

40 be six in total. 

[0092] As the number of components are fewer than 
those of the traditional manual operative trigger-type 
pump dispenser (traditionally, the piston, the trigger and 
the second valve casing are separate, and the first valve 

45 casing and the packing are separate), the number of as- 
sembly steps will be fewer and the production efficiency 
will improve. 

[0093] In the meanwhile, as the material of the trigger 
structure 1, the base body 2, and the cap 10, it is pref- 
50 erable to use polypropylene (PP), and as the material 
of the valves 5 and 6, the piston section 3 and the pack- 
ing structure 4, it is preferable to use low density poly- 
ethylene (LDPE). 

[0094] Fig. 7 shows the state in use of the pump dis- 
55 penser A described above when the trigger section is 
pulled in after removing the virgin seal section. 
[0095] To operate the trigger section 1 2, as shown in 
the figure, in the first place two fingers F (for example, 
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index finger and middle finger) should be used to hold 
the trigger section 12 or the bifurcation between the in- 
dex finger and the thumb (here referred to as "the root 
of the thumb" for the sake of convenience) should be 
applied to the area behind the base body 2 reserved for 
the root of the thumb. 

[0096] To begin with, a new unused pump dispenser 
A should be made ready for use. 
[0097] At first, the virgin seal section 9 should be cut 
off from the vent cylinder section 22 of the base body 2 
by holding the handle 92 of the virgin seal section 9 (see 
Fig. 4). 

[0098] Then, the nozzle cover 1 4 should be swung up- 
ward to liberate the nozzle orifice 1 1 C from the plugged 
state to the open state. 

[0099] At this point, when short operations of pulling 
slightly the trigger section 12 of the trigger structure 1 
are repeated many times, the liquid contained in the ves- 
sel is discharged into the cylinder section 21, and the 
pump dispenser will be ready for regular use. 
[0100] Then, the trigger structure 1 should be pulled 
strongly against the elastic force of the spring 8 while 
holding the pump dispenser A. 
[0101] Then, the first valve 5 closes and the second 
valve 6 opens leading to the ejection of the liquid con- 
tained in the cylinder section 21 from the nozzle orifice 
11C. 

[0102] Thereafter, when the trigger structure 1 is lib- 
erated, due to the reactionary force of the spring 8, the 
trigger structure begins to return, and as a result the pis- 
ton section 3 also start returning to its original position. 
[0103] And then, the first valve 5 opens and the sec- 
ond valve 6 closes creating a negative pressure in the 
cylinder section 21 and causing the liquid contained in 
the vessel to be sucked. 

[0104] In the operation described above, by pulling 
two fingers, the pushing pressure for displacing the trig- 
ger structure 1 is dispersed between the trigger guide 
section 13 and the vent cylinder section 22 as well as 
between the piston section 3 and the cylinder section 21 . 
[0105] As described above, the action of the spring 8 
is supported by the trigger guide section 13 along the 
vent cylinder section 22 and therefore the motion of the 
spring 8 becomes very stable. 
[0106] Moreover, since the trigger structure 1 recipro- 
cates while the cylinder section 21 of the base body 2 
is interpolated between the outside boss 11 A and the 
inside boss 1 1 B of the trigger structure 1 , a very stable 
linear displacement motion can be assured. 
[0107] In addition, due to the provision of an anti-fall 
off mechanism as mentioned above between the trigger 
structure 1 and the base body 2, in other words between 
the cylinder section 21 and the second valve casing sec- 
tion 1 1 , the two components do not separate each other 
inadvertently. 

[0108] On the other hand, as the nozzle orifice 11 C 
can be simply plugged by drawing down the nozzle cov- 
er 14, safety is assured. 



[0109] In the above preferred embodiment, the case 
wherein the virgin seal section is integrated with the top 
of the vent cylinder section via a thin metal while enclos- 
ing the trigger guide section is described (see Fig. 1). 
5 [01 1 0] The reason behind such arrangement is to pre- 
vent the pull back of the trigger structure in an unused 
new pump dispenser A. 

[0111] Therefore, the virgin seal section needs not to 
be at the top of the vent cylinder section and can take 
10 another form provided that a similar operational effect 
can be obtained. 

[01 1 2] And the virgin seal section is designed for only 
one-time use. However, instead of cutting off the virgin 
seal, it is possible to adopt a mechanism of locking the 
15 trigger as described below so that it may be used re- 
peatedly. 

[01 1 3] On the other hand, the measures taken to pre- 
vent the pull back of the trigger structure are taken in 
order to prevent any inadvertent leakage of liquid before 
20 the spraying apparatus is used. Therefore, by blocking 
the passage of liquid in the pump dispenser, the leakage 
of liquid can be prevented with an even greater certainty. 
[01 1 4] Therefore, with reference to drawings, the trig- 
ger lock section and the virgin seal in the pump dispens- 
es er (inside virgin seal) will be described by referring to 
their respective examples. 

[Preferred embodiment of the trigger lock section] 

30 [0115] Fig. 8 is a schematic sectional view showing 
an example of composition of a pump dispenser provid- 
ed with a trigger lock section for locking the trigger. 
[0116] The trigger lock section 9A is integrated with 
the base body 2 via the hinge section 9A1 and is formed 

35 so that it can be swung upwards. 

[0117] And before the spraying apparatus is put to 
use, as shown by a solid line, it is formed so that it may 
touch the rear end of the outside boss section 11 A of 
the second valve casing section 11 . 

*o [01 1 8] By making such an arrangement, any attempt 
to pull back the trigger structure before the spraying ap- 
paratus is put to use will be blocked by this trigger lock 
section 9A, and any inadvertent pull back of the trigger 
structure 1 can be prevented. 

45 [0119] And at the beginning of use, as shown in a 
chain line with two dots, by swinging upward the trigger 
lock section 9A, the trigger structure 1 will be free of ob- 
stacles and can be pulled back freely. 
[01 20] And as shown in the figure once a cavity 9B of 

so a form befitting the trigger lock section 9A that has 
swung down on the base body 2 is created, the trigger 
lock section 9A can be accommodated therein, and the 
trigger lock section 9A will not come in the way when 
the spraying apparatus is in use. 

55 [01 21] Incidentally, in this preferred embodiment, any 
components other than said trigger lock section 9A may 
be designed in the same way as the preferred embodi- 
ment previously mentioned. 
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[Inside virgin seal] 

[0122] And now the inside virgin seal will be de- 
scribed. 

[01 23] The inside virgin seal is designed to block the 
channel of liquid in the pump dispenser as described 
above. Specifically, when the trigger structure provided 
with a seal so as to block the channel of liquid is pulled 
back, the protruding shaft opens the inside virgin seal. 
[0124] Fig. 9 shows an example of composition of a 
pump dispenser provided with an inside virgin seal and 
a protruding shaft. 

[01 25] The inside virgin seal 31 A is formed at the final 
end of the cylindrical body 31 of the piston section 3, 
and blocks the opening mouth of the latter before the 
spraying apparatus is put to use. 
[0126] And in the cylinder receptacle section 25 pro- 
vided at the deepest end of the cylinder section 21 , a 
protruding shaft 26 is provided. 
[01 27] Fig. 1 0 is an enlarged view of the inside virgin 
seal of this state, and (A) is a schematic sectional view 
and (B) is a cross sectional view taken from the side of 
the protruding shaft. 

[0128] The inside virgin seal 31 A is connected with 
the final end of the cylindrical body 31 via a thin metal 
31 B surrounding its periphery. 
[0129] Since this thin metal 31 B is weak in terms of 
physical strength, a thrust of the protruding shaft 26 de- 
scribed below suffices to cut off easily this part. 
[0130] And since a part of the thin metal section 31 B 
is made thick (hinge section 31 C) and this hinge section 
31 C is strong in terms of physical strength, it is not cut 
off and can keep the inside virgin seal 31 A linked with 
the cylindrical body 31 . 

[01 31 ] Fig. 1 1 is a sectional view showing the state of 
the pump dispenser when the spraying apparatus has 
been put to use and the trigger structure is pulled back. 
[01 32] When the trigger structure 1 is pulled back, the 
cylindrical body 31 of the piston section 3 is inserted into 
the cylinder receptacle 25, and in this state a thrust of 
the protruding shaft 26 causes the inside virgin seal 31 A 
to fall down and opens the mouth. 
[0133] Fig. 12 is a schematic sectional view showing 
the inside virgin seal opened by a thrust of the protruding 
shaft. 

[0134] The inside virgin seal 31 A is placed under 
pressure from the thrust of the protruding shaft 26 lead- 
ing to the cutting off of the thin metal part 31 B. 
[01 35] However, the hinge section 31 C is not broken, 
and the inside virgin seal 31 A swings down around this 
hinge section 31 C and is opened. 
[01 36] If the top end of the protruding shaft 26 is made 
conical or spherical as shown in the figure, it will facili- 
tate the top end to catch the inside virgin seal, and there- 
fore such an arrangement will be preferable. 
[0137] Now for the reference of the reader, a pump 
dispenser provided with the virgin seal section 9 and the 
inside virgin seal shown in the first preferred embodi- 



ment will be illustrated in Fig. 1 3, and a pump dispenser 
provided with the trigger lock section 9A and the inside 
virgin seal wil be illustrated in Fig. 14. 
[01 38] We have thus far described this invention, but 
5 this invention is not limited to said preferred embodi- 
ments, and various variations are possible within the 
limits of this invention. 

[01 39] For example, the form of virgin seal section is 
not limited to circular one, and variations can be made 
*0 according to the needs. 

[0140] Also the types of vessels to which the pump 
dispenser A may be mounted are free. 
[01 41 ] As shown in Fig. 1 5, by adopting a nozzle cov- 
er 14 for foaming for the nozzle cover 14, it is possible 
'5 to eject liquid in the form of foam. 

[01 42] To be more specific, by adopting a nozzle cov- 
er 1 4 provided with a mesh section 1 4C for foaming and 
by letting the liquid ejected from the nozzle orifice pass 
through the mesh section 14C, the ejection will be 
foamy. 

[01 43] In this case, it is preferable to provide a nozzle 
stopper 15 between the nozzle cover 14 and the nozzle 
orifice for closing the nozzle. 

[01 44] Therefore, when the pump dispenser is put to 
use, in the first place the nozzle cover 1 4 is opened, the 
nozzle stopper 1 5 is removed, and then the nozzle cover 
His closed for use. 

[01 45] And as shown in Fig. 1 6, the downward sloping 
extension of the outside boss section 1 1 A of the second 
valve casing 11 can be integrated with the nozzle cover 
14. 

[01 46] Incidentally, in this case, the extension section 
can be made into a nozzle adapter separate from the 
second valve casing section 11 . 
[0147] By giving a downward inclination degree of 0, 
for ejecting the liquid downward there will be no need to 
incline downward the whole pump dispenser including 
the vessel (in other words, the whole spraying appara- 
tus). 

[0148] Since this arrangement enables to avoid the 
development of momentum due to the weight of the ves- 
sel filled with liquid, no material burden is applied on the 
hands and the pump dispenser made according to this 
arrangement will be easy to use. 
[0149] The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any combination 
thereof, be material for realising the invention in diverse 
forms thereof. 



Claims 

1. A manual operative pump dispenser (A) mounted 
on a vessel (B) wherein liquid contained in a cylin- 
der section (21 ) is compressed with a piston section 
(3) by the displacement of a trigger structure (1 ) and 
is ejected through a nozzle orifice (11 C), compris- 
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ing: 

a base body (2) fixed on a vessel orifice via a 
packing structure (4); 

a cylinder section (21) and a vent cylinder sec- 
tion (22) formed in adjacent to each other on 
the base body (2); and 

the trigger structure (1 ) including a trigger sec- 
tion (12), a second valve casing section (11) 
mounted on the base body (2), and a trigger 
guide section (13) oscillating in the vent cylin- 
der section (22). 

2. The pump dispenser (A) according to claim 1 
wherein a nozzle cover (14) is integrated with the 
second valve casing section (1 1 ) via a hinge section 
(14B). 

3. The pump dispenser (A) according to claim 2 
wherein the nozzle cover (14) includes a protrusion 
(14A) designed to block the nozzle orifice (11C). 

4. The pump dispenser (A) according to claim 2 
wherein the nozzle cover (14) includes a mesh sec- 
tion (1 4C) for foaming and a nozzle stopper (1 5) is 
provided between the nozzle cover (14) and the 
nozzle orifice (11C) for closing the nozzle orifice 
(11C). 

5. The pump dispenser (A) according to claim 1 
wherein the second valve casing section (11) in- 
cludes an anti-falling section relative to the base 
body (2). 

6. The pump dispenser (A) according to claim 1 
wherein the second valve casing section (11) in- 
cludes an inside boss section (1 1 B) and an outside 
boss section (11 A) between which the cylinder sec- 
tion (21) oscillates. 

7. The pump dispenser (A) according to claim 1 
wherein a downward inclining extension of the out- 
side boss section (11 A) of the second valve casing 
section (11) forming a nozzle cover (14) is integrat- 
ed thereto. 

8. The pump dispenser (A) according to claim 1 
wherein a virgin seal section (9) for preventing the 
pull back of the trigger structure (1) is integrated 
with the vent cylinder section (22) of the base body 
(2). 

9. The pump dispenser (A) according to claim 1 
wherein a trigger lock section (9A) for preventing 
the pull back of the trigger structure (1 ) is integrated 
with the base body (2) via a hinge section (14B), 
and the trigger lock section (9A) is formed so as to 
be in contact with the final end of the outside boss 



section (11 A) of the second valve casing section 
(11). 

10. The pump dispenser (A) according to claim 1 
5 wherein an inside virgin seal (31 A) is provided at 

the final end of a cylindrical body (31) of the piston 
section (3) and a protruding shaft (26) is provided 
in a cylinder receptacle section (25) formed at the 
deepest end of the cylinder section (21). 

w 

11. The pump dispenser (A) according to claim 1 
wherein a first valve casing section (42) and a pack- 
ing (41) are integrated with each other to form the 
packing structure (4). 

15 

12. The pump dispenser (A) according to claim 11 
wherein the packing structure (4) is integrated with 
a tubular body (7). 

20 13. A manual operative trigger-type pump dispenser 
(A) mounted on a vessel (B) wherein liquid con- 
tained in a cylinder section (21) is compressed via 
a piston section (3) by the displacement of a trigger 
structure (1) and is ejected through a nozzle orifice 

25 (11 C), comprising: 

a base body (2) fixed on a vessel orifice via a 
packing structure (4); 

a cylinder section (21) and a vent cylinder see- 
so tion (22) formed in adjacent to each other on 
the base body (2); 

the trigger structure (1 ) including a trigger sec- 
tion (12), a second valve casing section (11) 
mounted on the base body (2), and a trigger 
35 guide section (13) oscillating in the vent cylin- 

der section (22); 

a nozzle cover (14) integrated with the second 
valve casing section (11) via a hinge section 
(14B) and a protrusion (14A) for plugging the 
nozzle orifice (11C) at the top of the second 
valve casing section (11) formed by the nozzle 
cover (14); 

the second valve casing section (11) provided 
with an outside boss section (11 A) and an in- 

45 side boss section (1 1 B) between which a cylin- 

der section (21) can oscillate; 
a virgin seal section (9) for preventing the pull 
back of the trigger structure (1) integrated with 
the vent cylinder section (22) of the base body 

« (2); 

a first valve casing section (42) and a packing 
(41) integrated with each other to form the 
packing structure (4); and 
an anti-falling section relative to the base body 

55 (2) formed in the second valve casing section 

(11). 

14. A spraying apparatus provided with the pump dis- 
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penser (A) according to either one of the claims 1 
to 13. 
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FIG.5 
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FIG. 10(A) 
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FIG. 12 
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